ABSTRACT: The scandium triflate-catalyzed cycloaddition reaction 9 of polycyclic 1,2-dithiolethiones to maleimides is described. The 10 reaction constitutes an easy approach to linear as well as branched 11 oligomeric cis-fused dihydro [1, 3] dithiolo [4,5-c] 
141 after workup and column chromatography, the corresponding 142 orange solid adducts, 5-substituted 2-(4-benzyl-3-oxo-6-thioxo-143 [1, 2] dithiolo [3,4-b] [1, 4] thiazin-5-ylidene)dihydro [1, 3] -144 dithiolo [4,5-c] pyrrole-4,6-diones 6a−c,e−g, in yields of up to s4 145 74% (Scheme 4). In this case, the inversion of the pyramidal 146 nitrogen in the 1,4-thiazine ring was evidenced in the 1 H NMR 147 spectra by the presence of two pairs of doublets, one for each of 148 the benzyl methylene protons, and two sets of signals, each 149 composed of two doublets at δ 4.5−6.0, corresponding to the 150 pair of cis-dithiolopyrrole protons for every compound, in 151 amounts from equimolecular to 2:1. In a characteristic example, 152 the 1 H NMR spectrum of 6f showed two pairs of doublets at δ 153 4.40/4.12 (J = 14.1 Hz) and δ 4.37/4.19 (J = 14.1 Hz) in a 2:1 154 proportion for the two benzyl methylene protons and two pairs 155 of doublets at δ 5.83/5.58 (J = 8.9 Hz) and δ 5.66/5.35 (J = 9.2 156 Hz) in a 2:1 proportion for the two pairs of dithiolopyrrole 157 protons. 158 On the other hand, 4-ethylbis [1, 2] dithiolo [3,4-b: 4′,3′-e]-159 [1, 4] thiazin-3,5-dithione 16 (7) and 2 equiv of commercial 160 maleimides 2b,f,g reacted in refluxing dichloromethane for 1−2 161 h in the presence of scandium triflate (25% mol with respect to 162 2b,f,g) to give, after workup and column chromatography, the 163 corresponding orange solid adducts, 5,5′-disubstituted 2,2′- (4-164 ethyl-2,6-dithioxothiomorpholine-3,5-diylidene)bis (5-methyl-165 {or aryl}dihydro-4H- [1, 3] dithiolo [4,5-c] pyrrole-4,6-dione)s Figure 3 . The expected compound 10c was 184 not isolated, probably because of a lack of stability; therefore, in 185 this case only compound 11c was obtained. The presence of 186 two dithiolopyrrole heterocycles in 11a−c was evidenced in the 187 1 H NMR spectra by again the presence of four sets of signals 188 (eight doublets) for the heterocyclic protons (δ 4. 5−5.5) . In 189 contrast, the presence of only one dithiolopyrrole system in 10a 190 and 10b was evidenced in their 1 H NMR spectra by the 191 presence of only two sets of signals (four doublets) for the 192 heterocyclic protons (δ 4. 5−5.5). 193 In the case of monoadducts 10, the presence of a maleimide 194 nucleus makes the products suitable for a second cycloaddition 195 reaction. Therefore, bisdithiolodithione 16 On the other hand, the highly polarized push−pull α,β-243 unsaturated thione group is responsible for the color exhibited 244 by these compounds. Compounds 3a−j display an orange color 245 in solution that may undergo changes in the presence of the 246 most common cations or anions. All of them behaved similarly 247 when tested with the same cations or anions, independently of 248 the N-alkyl or N-aryl group, and therefore, the behavior of two 249 of the most representative examples, 3f and 8f, is reported. (Figure 7b ), thus confirming the appearance of a unique 291 equilibrium complex. The titration profile fitted nicely to a 2:1 292 binding model (Figure 7c) , 21 and the association constants 293 were calculated as log K 1 = 3.42 ± 0.14 and log K 2 = 4.56 ± 294 0.17. The Job's plot analysis of the UV−vis titration carried out 295 in MeCN revealed a maximum between mole fractions of 0.60 296 and 0.70 (Figure 7d ), in accordance with the proposed 2:1 297 binding stoichiometry. 
301
In agreement with previous related chromogenic probes for 302 mercury(II) cation, we assumed that in both cases complex-303 ation was probably effected through the thione group, leading 304 to the formation of complexes in which Hg 2+ extends the 305 conjugation between the 1,3-dithiolane and thione groups, 306 causing in both cases bathochromic shifts of the main UV−vis 
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The presence of highly colored, highly polarized push−pull α,β- 1, 151.0, 150.3, 133.4, 133.1, 132.5, 130.9, 60.4 3, 201.1, 184.7, 184.5, 171.4, 171.2, 170.6, 170.6, 520 200.9, 196.8, 184.8, 543 171.5, 171.3, 170.7, 170.6, 168.9, 164.3, 162.4, 151.1, 150.2, 137.1, 544 137.0, 134.8, 134.7, 134.4, 133.6, 132.4 1H, CH 2 conformer A/B), 1.15 (t, J = 6.9 Hz, 563 1.26H, CH 3 conformer B), 1.14 (t, J = 6.9 Hz, 1.74H, CH 3 conformer 564 A). 13 C NMR (CDCl 3 , 75 MHz): δ 201. 3, 200.9, 184.8, 172.3, 171.5, 565 171.4, 151.1, 150.4, 133.6, 132.5, 125.0 6, 184.5, 184.3, 172.9, 172.5, 172.2, 641 172. 1, 171.1, 164.8, 162.4, 151.8, 150.9 3, 201.0, 184.4, 171.4, 171.1, 170.6, 730 170. 5, 151.7, 150.8 7, 129.6, 128.8, 128.5, 127.7, 127.6 1, 199.8, 199.7, 198.4, 173.9, 173.8, 762 173. 6, 173.5, 173.4, 173.3, 173.1, 172.0, 171.9, 171.3, 170.8, 135.0, 763 134.3, 134.0, 133.2 (Cq conformer A/B/C), 60.4, 60.3, 59.8, 59.6, 764 51.0, 50.9, 50.4 (CH conformer A/B/C), 50. 200. 1, 185.0, 184.8, 172.1, 172.0, 171.9, 171.4, 171.3, 171.2, 165.0, 878 163.0, 151.3, 150.4, 141.8, 141.7, 141.6, 133.8, 133.7, 132.7 5, 201.4, 184.7, 171.5, 171.3, 171.2, 170.7, 170.6, 150.1, 146.5, 902 134. 3, 133.7, 132.5 (Cq), 126.9 and 126.8 (CH Ar ), 59.9, 58.6, 51.5, 903 50.4 (CH, mixture of conformers), 48. 6, 184.5, 173.3, 173.2, 172.4, 163.8, 150.4, 920 133.4, 132.6, 132.5, 130.9, 128.8, 125. 
